Several Key Factors Influencing Fracture and Tensile Strength of Glass fibers:An invited talk by Yue, Yuanzheng & Lund, Majbritt
 
  
 
Aalborg Universitet
Several Key Factors Influencing Fracture and Tensile Strength of Glass fibers
An invited talk
Yue, Yuanzheng; Lund, Majbritt
Publication date:
2011
Document Version
Publisher's PDF, also known as Version of record
Link to publication from Aalborg University
Citation for published version (APA):
Yue, Y., & Lund, M. (2011). Several Key Factors Influencing Fracture and Tensile Strength of Glass fibers: An
invited talk. Abstract from 5th International Workshop on Flow and Fracture of Advanced Glasses, St-Malo,
France.
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            ? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            ? You may not further distribute the material or use it for any profit-making activity or commercial gain
            ? You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.
Downloaded from vbn.aau.dk on: November 29, 2020
Abstract for 5
th
 International Workshop on Flow and Fracture of Advanced Glasses, St-Malo, France, March. 
20-25, 2011, page 11 
 
 
 
 
Several Key Factors Influencing Fracture and Tensile Strength of Glass fibers 
 
Yuanzheng Yue and Majbritt D. Lund 
 
Section of Chemistry, Aalborg University, DK-9000 Aalborg, Denmark 
 
 
 
Understanding of the fracture mechanism and tensile strength of glass and glass fibers has been a 
challenging subject for glass scientists over the past century. In the present work, we report our 
recent findings about the fracture behavior and the tensile strength of the oxide glass fibers. We 
found several key factors that considerably influence the tensile strength of both continuous glass 
fibers and discontinuous wool fibers. Based on a large amount of the tensile strength data, it is 
revealed that the fiber drawing force enhances the tensile strength of the oxide glass fibers. This 
enhancement could be attributed to the two factors: the structural anisotropy and the macroscopic 
defect (flaws, bubbles, striae et al) orientation, both of which are induced by the fiber drawing 
forces. This finding is further verified by annealing experiments on both continuous and wool fibers 
below Tg. The onset annealing temperature of the tensile strength decay is close to that of the 
anisotropy relaxation of the continuous fibers. The relative contributions of the different factors to 
the tensile strength are distinguished and estimated in terms of the tensile strength decay as a 
function of the sub-Tg annealing temperature in order to better understand the fracture mechanism 
of glass fibers. Furthermore, we illustrate both special and general fracture patterns of glass fibers. 
Finally, we demonstrate and explain how the tensile strength of the discontinuous wool fibers is 
related to the redox state of iron. 
